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**&T?*<, ^=1-*, 

WfcWfcfcVNRlK Fw/w%j ro /oJ tB&^i- 
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29 

il "C 5 o 

frftxj^v^ mt. l< ra 3 o jbm 5 s^s^fiS^fflvN^o 
5 pHte, iiST. 4. 5 75^ i o (D^m^m^irtiU £ v^ 0 0£L<te 

15 ifemK*mw<o <x-j y-rA" bi/^^>^ii4^ii a y 
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«r«fBiMc*»fe9i9«u m&aMMt ^xmvtmm *$L}$-tz 0 

(4) SI9*£*i,fc*KW:, (1) (3) ©RJS&fcfc 
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£fc, TOM £r£j&£i*:5 i-HSU a — f y-rA' fW^af 
5 ;V3iS(Da -y y-V/V b V A-§&7> t % tbJ^^CD ^/V a )&t«g|57> * 

#^^id-Ki»f Li© a ->r y-^A hi/^gB#£te#-r s a y-r/v 

ftfc^it*^**^ StflB bfc^^BJO a -y y-?A> h^;v^=>if4 

77-f-ftif©3&7A^CiV f^77^-fcj;2) 7>PK T /V 3 — /V *3 

X 5 ftW, JEi-te, 7^7-t\ <x-T ^ , 3-75 

7— if, 37^7 — (EC 3 . 2 . 1 . 3 ) fc if *=> a - ? ?V 

5 3V^-f (EC 3.2. l, f 2 0) j5;2f©l**-e2ft#LTv^flfc 
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^tttit^ rims. 

19 , mz-t£, mmss5 8-2379 9-^-^# N 

5 #HBg 5 8 - 7 2 5 9 8 #4Sf$Rfc ^H^M* S V> 5 Mifttt* ^^-^ 

5 0 fcftfci 3 0 %7bm 9 0 %©JStfeE3ttFK-&^r?RSrJ|bSte{;: 

^9 5°C^T, L< ttl 0 75M9 Ot©il"e, 3»Loo#?£ 
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) h y yf, i/^ n^ap-;* h y ^fS, ^-r ^ 

mi^Mi'm \^x^xmm^ti^< < , m*bx\&Dn y — otk^s^^ii 

*^T^5tHa^ ©IS© TVi^^ tKo^v- 

vxmm-rz - £ ^w^jt-^^-et 5„ adepts 
m&vo, mm, mm. 4km&, mm^^t^^-mM^^m 
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=i ^;v?.^\?jr*y Y\ 7 7J ^ # 9fc ^U^/v-y^, V — 

■^3->-s 1-7^^7^71=^7 9 — ^/l^^^/K 1^77 

yl^7=- fc^y K % y— L-7^a'W-l-7x=/V77 
10 = yy. ^/l^^^/K -fry # l> 7t^/l'77AKR^^7P- 

ifo 1 iXli2l£t±©ilt!*St!*iisfJrfffl U, {£7? n'J- 

^-^^nt, m-a-n***, ^<9/u. »f*oA/ % t-7» 
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15 j£!$ms, mil. i-5«>, 'bM, atew&mztizm&m. ^ 

mis, »&<z>«bs, tefg®, ^j&fix itsns, iti, 
v—A'tezomm, = = t\ £ttft$K fL^tfc£k 

20 BP BPJft=» — BPJ£L3i. BP 7° BP 

Jn?^p°p, JEldtt, *?L*, KJJ^ffiU ^^^K*iB, 

•els. tt#f£, pin, y^^y— a, ftjjRjflu 
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3>^7 - ^^D^^ • 77^^?- (TN F) - a , 3^7 • * 9 n 
^ • 7 r ^ * 0 % ^ i3 ^T-^®^PflitH^, — jij^Eg 

O/K^^V, WMmmWLfc^^l/ftk^fr/V^tl/^TStfc^ B CG7 7 
0«^!7^^^ N fctLj&>!7*^^ ^y^-^!7^^^ N 3g# % 

15 y >\ my^n-^^^i/^ ^ cz ^ a 7 - =, _ /K ^ 

w»c, epa, dha, 7 7*F^m%z<Dnm*&mmmmtittK 

7 1 7— ^\ ^-7^7-t\ ^yr^7-f, ^;u*t-t\ 

— if & ^oiitti, mmx^^**^ ^ y ^vm^^ N ^ni^ 
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WES it, £&H*teB&Jl^ ll&K*^|»Jh. Hfl^H©^ 
mWZfrZo ^U, *3BW©at^H«FX»4r.ti/Sr-&tP«fltW:, fill© 

?^8?3T8irriia^^ 

15 ^ v« N m^^^ sjj^m^^, m^^^x 

20 k ^p y-r ft t*<Dmnx~, itm 

25 ^ ^rp-^ 3 y, ti^^h ^^3js|-^ gf&;B m>- k 
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5 7^-yx-t*y^n>-y3y, >y^ — hry^n 3 v % 7°wyi 
— ^pw_ Vgy> T:7 ^-t/x-^y^^ y T ? # — \f 

^A^^- tf=7=V^°>7^-, ^fc^-A^ 

5 Jr^JV^ B^ttliU^ y — A % BjSH^JhftP — B j& »t -it «> 
As -ft y — s ^>f;U7y*-, ^-^/i^^y — 

a, /Mbfi^fc^/rwfcSiSi. r-f 7>r ^— -ftffiia, p&e, y 
y-A N m*:> y sy7 p ^p^*^opjg'fb«iSi, iff, v^^d^ 
3 & nttfcttfi,, ^*y/vK /^^^--f/v, m fink she i? 



WO 02/10361 




PCT/JP01/06412 



39 



s ^7 t^i> ajuk ^p 

5 ©l*j|!l^Jfb^5. 

^n^, ^ft^fl^P^i^Mtt 13 ^ =i «j7|gijft N filial 

fr^tf feftSo 

10 #*W-C5flJ#-Ct5#fb**£fcL-Ctt, ^77^ (S'J 

*mwx%\mx% zmmmmt ltu, ^fu^ ^ 

20 = — /K ir^y — /V, -fe VxtT JJ /PT/V=J — /K 777!)^T/V3 
y*_,i, s if vy^y ^*2f©JK«kT A'a — ^ (#05T/i'=* 
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n -gg^n y TJ^d i/^n l^^P y /i^ 7^1) 

Vlnuxf U/K ^7fyia^7ry/K ^/Kfyini/^ 
7^y/K ^T7 1)yin]xxf !J/V, 12-tKn*^r7!ly| 

.15 5 y ^i/ggffii^ ^vi^ ^v&3E& % ^Tryytv^^^, 
7 * y /n5fE^-7- h y ^ a n 7^/«h!)x^/^ 7 ^ x 
^mm^- h!/!>A, ^y^^^u^^y/i^^/i^^ j. y 

20 T/l^^r/y^^^/P-oi-^/i.y i/^^ ^ ^ n ^ ^ y ^ ^ % 

\\l^tt y ;v v y y^/i^r^^^^A, it^^^T y/l.v»y ^/l,T 
25 ta*/i^ y*y y K7^^f^2-7xM^x^ 
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tv^fyiy^t^y, 'yatiKt^^f/v, ^fi/i/yt^y 

W >-^*K y t^yif yyy/v fc* 5/ b % V t^f-vxf uy t ^i/ 

^-^^vr, 7'])!JTy^77^^^*^^y^^ ^yy-R*^© 

xy^Pt/yf na s ir\s^*? I * ifo^fe^ — As^&M. ^—Yv 
v*>\ if^-t s> b^ita— , <77-v, ^yf i^yxp- G, -7-7 b — 

fcf, r y if-y^r^ v^y —^f , 7>f h/y-^sFK, -7- 
25 7 —:/b /p^&seu yyy7yf7"/v-F 

cf, ^fyy^;vr/, ^^^=r N /^yf^NA, 



WO 02/10361 




PCT/JP01/06412 



42 



— ://y&if(Z>^&^ — 1-7 V— fr-fAs*- 7*7 S> ^ * if© 

77^^16$, a^n— ryif=y, ->=i^y-^^cD^y >^ 

tftiUtt, C^#, Iff, tt«#*ifis^»f 

y [7 ^ O^H, y<z>W&> 3!J7y^©S^ 9^<>-y 

— <£>7£«Xf«, ^ ifa>S>7kli^ag@£ if £oT#£>*l 

3riSH-#§i£;ft3) %k*&mifbft% 0 ^f^tixit fclfctf, 

* f;vp yy*~- /y, D-y^/i^^/K ^^^/yg^g^ y y 
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io f/^y (tf^^Bi) , u#77t> (e^^yB2) , t°y K^f 

2-O-a-D - ^/V nV^-L-7^3;Hfy|^ij:i:fctt5^ 
ft % TP^ttlffi«^ -^/V^Ttttii^ix Tf*^ttltU4i5 N Tt^Kiffi 
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^yttffi^, ^vx^ai^, ^Atttts^ ^ttffi^i, ^/^tt^^j, 
? ? j B^^mmm. mmmmvo, mmmtam, 

*mwxmmx% z>m±m^** t 
5 t>m%nm&tix^z>m.m&—mfcfflmx%z>mfa, m*. m&mm 

2 - t Kt2 3f 5 ^y/M)7/-^ a**^ 

©*^«iiiisiBSr^r*r5#«%«is^»f fetus iMi^LTtt, 

5 *.fi£ N 2, 2' [3' - [2- ( 3 —^zf^/V- 4 - ^ ^/V- 2 — ^ 
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4-^^^] f7/y^!)A3-^ F (gi]£ h^i/ 
J ) x 2 - [2- (3-^7 t f;l'-4-^^-2-f7y , yy-2 
--l > !)f» y^^] - 3 -^7*? As- 4 -y =5-7V?-T V* V = 3 
-^V K (gijjfe rt^^yj ) , 6 - [2 - [ (5-^n^e-2-t° 

5 y^) r^y] tf~/^] - i 2 - tTa y = <? ^ 3 — 
k (SU£ r^;*/-?-— ) , 2- (2-7=uye^) - 3, 4- 

su£ tndgaj ) , ^f/n: Kn^yr-ywv (gij^ r B H A J 

) „ e?^t Kn^^f^y (8«J£ r b H T J ) „ 

V y ^/V 1 - 2 , 6 - v^ — y — -f^-;V-7 =c J —7Vf£ hU\Z.Z.fh 

15 bco^fb-^^jco 

20 ;i«f£}£(D7^ / -^m. ^tt^s y/nf^^, -v-v^/vm, 

^-/-/v, n n 7 m vfc Jf©AP y^^t^^^ y -^|, 3, 
4, 4' fHnn^/W^D !7 ^t 5 ^ V y ^ ^ y — /UT 

^ K/i^©7$ KSU m-ffc-^yif ~ >7^> Jt^^-I? b~ >7 A, 

25 4^k^# y ~v i*?£¥<d 4mr^^-v •kik-s-wivtiL. m.m?v^^ 

^v-^y, 1 -^>f Fa ^yt°y 2 -^^-y, tft!)/f-A 
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^:/>--/K ^y ^/v^ ^/W^ #s spiffed ^ LTtt, 
09*.t£, x^i/^^7^0S»||i«: % KU^y 

= =i^>gg % rfr-ffy^ ^#y>% &o^<A^<y 
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^'yyy, i?yy> fv^-^y^ ^nw, -7^r^y, 
fh/^yy, 7*^7 ; ¥yi^ ^vv^ ^ y^r^y^^7^y 
15 i=;v7 7^y, mj 7^:77^ !) 0-77 = ^ * * y 

— ^y~>?^, ^7fy. *f^fy, r;v^^y, t 
Kp ^v7°p tvv- b y y f;V7y ; e = !)^7 * y K^ — 7/K tf? y ^ 

^;V7;V3-^, *°y r-/vb; o Pi y Ky, 7j<y tf^/pfo y Ky-t* 
25 /v 7" T - ' — h ^s.^affi) s ^uxfyy^f^y, ^vr^v/^mi-h 
y<7-^ /KUt*-/Mf/vx-f^, ^/V/j^-sye^/i-TK y -e — ft if 
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L«>*L«rj;< > mm, mm, mm, mm, mm, 

10 mm, mm, mm, Hft:*ir^*p©>ife^as:»wr^s 0 

15 HiU ^*«?d^(D^3S7cttS^«F5f©W«i 

t if— ^«cS:#tfc«5t) 1. 5w/v°/ 0> yyiz^y^o. i w 

/v%, y -f- h V J* • 1 2ykm.O . 0 6w/v%, 

20 Ms • 7 Tk&O . 0 5w/v% % *Si^7K^^)*5tMlt!5l:, 

5 0 0 ml 77^3|n0Oml £ Aix, h ^ U — 1 

2 1°C > 20^Mt, ^SUT, ^^/U^ ^b^^7C9 
(FERM BP-7143) ^|SL V 2 7 °C , 2 3 0 r p m X 4 

25 £ bfc. *(Dmm±m$:*- ^ a 2 ot, 15^1) u 
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/v, try i^>% (Wftfte : 4 : 1) % nm^^- htVX^ 

As 9 T^ — '&A'tffl'G 0 J (7V1^ 7° I/— K 20X20cm) £r 

fflv^ 2isiMii-r^ v-y h^77>f- mr\ i"tl 

10 5fe^#fc±^9 0ml ?rpH5. 0, fig 4 5 ti fcfBSE U v 

9 7 5 ^^C^JP 1X2 4 fcV^T* TRiHI^ b V V ^ 

15 tpH^l 2 fcWISEL 2H#Bfiaf;$*L*C, a#-r§S5c«=S:^«?bfco 

/ftypK2i 8i i r^^tywA3 o J Srfflv^flftfe, jftgL 

j ta-si'tfy mT-j-^&i&mm n ra4 i 1 j xnmmm.v, m 
plcj tmw*~rz> 0 ) 7*1^^5, ^ i lafc^-f j: 5 ^ttJ 

25 ±X~mtbXmm^-?hZ> - t dS^J^ Lfc 0 fc*3 N HPLCS, r^a 
frf 9 ^* (Shodex) KS-801*7^J (HHfpfl;x^^:^ 
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l±M5t) ^rIV^7^M6 Ot % Ho. 5ml/min*©*fr 
T'fTV^ tfcttm?j*l&]S0ffh fl"R I - 8 0 1 2 J (my-«:££*±M3t 

10 (ilffc TFAB-MSJ ) Lfc t ^ 5^ Iff 6 4 9 © 

h >{*m&?->c x-is&mmtztom tsti, *mm<Dm&wi& 6 4 8 
mm&itm vtct ^a, r a — n t°r^ • — - ^-^ . ^ 

^S^fy*- (European Journal of Bioc 
hemistry)J,641 75^ 6 4 81 ( 1 9 9 4^) f-lE*c $ 

25 ^/V - ( 1 3 ) — a — D — iT/lx nk°7; V/l^ — ( 1 -> 6 ) — a — D 
-/A/atr?/^- (1^3) - a -D-rTVl^n fc° ^ / ^/i,- (l 
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BP^ f-^^o {-*6) - a-D-^3^7/WV~ (1-+3) - 
a — D — ?A/ 3^7; WV- ( 1 -» 6 ) — a — D — ^ ^"7; 
_ ( x -* 3 ) — a — D ~ i^/V =3 t° 7 / f A'- ( 1 -» } T*> 5 w ^2f|j 
5 I^Lfco 

7^=rnw^m^>-±M 

10 tfci*5t) 4. ow/v%, g£#»m#j (j^p p n^, rrf-t^-^hj , 

(7ft if— /v«c^tt®i3t) 1. 8w/v%, !)y»r*y^o. 

1 w/ v %, y ^ife — • 1 2 TK^O . 0 6 w/ v %. 

~? ^ > 17 A • 7 7Ri& 0. 0 5w/v%, Xfifcfr £> & 5 

& N 5 0 0 ml 7 7 ^ ^ j; 1 0 0 m 1 f oAti, b ^ l/ — 

*C9 (FERM BP-7143) 27°C, 2 3 0 rp 

20 /v%^liU ^12 7^ pH6. 0M8. 0l:ftt)OO, 4 

0 . 9 5 ^{t/m 1 "Cfc 9 > it'i>#K£ (10, OOOrpm, 3 
25 0#W) UTHURbfc_t«^J 1 8 LO»*SttSrH£Ui -5s # 
Hi©a — >f y-r^ h WV^^=»ISa^fife»3Pf 0 . 4 5 i|M£/m 
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i v>mm cmm&ms, now t\ <*->t y ^m^n 
mitm i . 5 m&/m i <Dm& u&m&m 2 6, 900 mm -c\ at 

) -efeofeo 

&mm 2 w/ v % t ft 5 J: 5 1 0 0 mMiSliti ( p H 6 . 0 
) W^TIH^L, ^<7>«^0. 5mlfcl|MtJKo. 5m 
lAD^T, 3 5TC-C6 0^|fflSI*KjE£:L, *©RJfcifc«r 1 0 #10** 

15 yv/vF^^aif 4m ^| gtt(4i ^_t<7)j: 5 fcu« 

2w/v%i4sj;5ioo mMm&mmm ( P h e . o > ^ 

Iff i L, ^©If 10. 5ml|:||%0, 5mlit 

20 t, 3 5°ci?3 o&mmm&&\^ *©kjk** 1 oam**LXR 
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ooj , t&#fl^»5*;£tfcittit) *i*2w/v%iftSJ: 
?5 0mMmil (pH6. 0) W^fSItH, ^£>X 
K^O. 5mlfc||«0. 5ml^JP^Ts 3 5 tl? 6 0 ftffiBMR 
5 J&U ^©^f ^1 0 0°CT1 O^FpllfeiLtgfS^ffit^^fc 

rr-^y j J , ^mmmum) 7 o ¥{fc/m 1 t ^>=7^; ( 

±^j^4tMJL.mM.^^tMM } 2 7 M/m 1 t fr- frfr 5 0 mMl 

&»3ff$£ (pH5. 0) lml^JP^T, 5 0°CT6 O^FI^IL, 

^Ei^^istt 1 mmt, ±m<D^y-c 1 & w\\z 1 ^ ^/nz>at*fcEg 

15 

£R 3 T?#b*bfc*g^-h?f$J 1 8L&80 %£&fPfifEgc$?-?i&#r LT 
4°C N 2 4B#^^®Lfc^, ^CDitffft^Srjt^llt (10, 0 0 
20 0 r p m, 3 0 ftm) LTHUKL 1 0 mM V (p H 7. 5 

) \cmM&. ^It^luM L tiff 1 1 4 0 0ml ^#fc 0 

<|4£8, HOlfih a - ^ y h i/^^iiffittS: 2 4 , 7 
OOlfth i^0f^?Sttlrlll 5, 6 0 0 mte^LTWco 
25 (Z)a^*^^H^^^»^^^tM Tir^lf-X (Sepabeads 
) fp — DAI 3j wW?? 4— 
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^il, 0 0 0 ml) tftLfco ^ (Dm, *%£m<Z> a -A V T As V 

*fc7^-f fhh, r-t^tf-X (Sepabeads) F P — D A 1 3 

5 3r^trl 0 mM}) ^mMffiWi ( P H7. 0) l^itt, %CDM$fWt : £ 

IT-fe^T^y/V (Sephacryl) H.R S-200 
J f^Jtm^fcT y -i = x-f ti-v h^77^- (-7^4 5 0 0 m 
1 ) L f Co @p§ff?Ste/&#« > rt77^/MSephacry 

10 1) HR S- 2 0 0J ^iCRfl, «$lMi»bOM©D=:7^ 

(7>y hT-^m^^TTtt ^^GD a --f Y 

^=>i&w±$.mmi% fetes v y^—^<DV —tf^v^i/ h 

X*Z(DMl£&m 3 0 mM#i5Clttl bfCo ^Tr, a f y 7V V %s 
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mm. a - 2 « y-r/u Vis As? As <ottU 
H^i 4 - 1 -e#/t*^§0^(D a -A y -r ;V b V/U/A' = tin t 
5 1 M«S^^tf 1 0 mM !) V ti» ( P H 7 . 0)fcS#rL, 

- f 3 /n° — JV (Butyl-Toyopear 1) 650MJ >? A/%: 

^-y^-fe-j^-TK-y-t^-K-^-^^ - (_^iA3_5_0^ Jj_^J^o^@t 

(fy^/V- h 3/-? — /V (Butyl-Toyopear 1) 6 

io 5 omj ^f^^mm^, m^iM^b om©!) ^t^vv^^ hx-m 

&^tfioraMyyil«S (pH7. o) ^<Dm$tt&% 
15 HR S - 2 0 0 J ^7VSrffiV>feT7-f =-"r-f — ^ 7>f — 

Si 





(mo 




JR. ^ 
(%) 




8, 1 1 0 


0.12 


1 0 0 




7,450 


0.5 6 


9 1.9 




5,850 


1.0 3 


7 2. 1 




4,040 


8.7 2 


4 9.8 I 




3, 070 


1 0. 6 


3 7.8 


7? >l jr.T->f — A ^ A^UJ^ 


1, 8 7 0 


13.6 


2 3. 1 
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mm Lit a -4 y -*A> V is/UjT/Uzi mW£.!&&mm& % 7 . 5 w/ 

5 mm 4 - l \z.UWL<DT7 j ~*rj — 9 a7^77^j ; j; ota 

VA-*^#*Hf#4: % lM«S*^tflOmMyy»aiItt ( P H7. 
o) IcSffL, -t^S^SriSiCf^BILT^feSr^t, £y -jsfcs*; 
£tt» r^^7V- f3A'-;V (Butyl-Toyopearl)6 
10 5 0MJ ?>l<*m^1tm*i? W (/f/H3 5 0 ml) 

fc^LfCo #B*3g«\ ry^/l-- (Butyl-Toyo 
pearl) 6 5 0 Mj ^Wg}f L, lM^^OMO!) =-~T 

K*tf*ftU ***»tt**^W#**ie>|lIJRLfc 0 -(7)0 
15 MSrlMi^^tflOmMy^ifl ( P H7. o) icgffu 
*©»tf#«ritfc£j*LT*»*£rl!fc€r, rt7 7 ^!J> (Seph 
acryl)HR S- 2 0 0J Wffl^fe77^ sf^-^r p ? 

20 



25 
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m 2 





a — -f J ^? jv Y 




(%) 




2 6, 9 0 0 


0. 4 1 


10 0 




2 4, 7 0 0 


1. 85 


9 1. 8 




19, 4 0 0 


3. 4 1 


7 2. 1 




13, 4 0 0 


1 8. 6 


4 9.8 




10, 0 0 0 


2 1.3 


3 7. 2 


T 7 -f — -r -f - ts 5 A ^ tti WL 


6,460 


2 6-9 


2 4. 0 



him - 2 ©^«feT#^»«a ->r h is/uysu^mmttf&m 

5w/v%) tttU, Rl$fcflc» Lfc^T-ft^-^" (0*^-^ * 

io ^Lfc^5,^f^i4 0, 000 + 20, ooo^fytfeo 

p I|]5. 2±0. 5-efeofc 0 
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-cmae: l tz 0 ^tihcoi^^^m 5 m m^<D^w) ^ mem ( p h© 

mm) £r*Lfc 0 Hfff^SiI^te, P H6. 0 N 6 0^f B 1KM 
4 0°C (C a 2 + ##£) , ^4 5°C (C a 2+ 1 mM#£) , 3g« P H 
W\ 3 5°C S 6 0 ftffi&!fc-?m 6 . 0 751§6. 5T'$,ofc 0 
5 M£r^<|£«, (2 0mMSHi», pH6. 0) £Ca 2 

PH£6. OtHL, »#^3#*i&te&af£1-5 

Kl^Lfco *^i©lg^tli|l3 5tt-C (Ca 2+ ^#^) s m 
40°C^-X:- (Ca 2+ lmM#£) 1?, P HS)ltttt«l4. 5 75^9. 
0 -Cfeofcc 

15 &TT^f«£tf>;^i^CTi^fc 0 »*^«3te*i- 0 









mM-m (%) 




10 0 


Hg u 


4 


Zn 2+ 


9 2 


Ba !t 


6 5 


Mg 2+ 


10 0 


Sr' + 


8 0 


Ca 2+ 


1 1 5 


Pb 2 * 


10 3 


Co !t 


1 10 0 


Fe 2+ 


9 8 


Cu 2+ 


1 5 


Fe a + 


9 7 


N i 2+ 


9 8 


Mn 2 + 


1 1 1 


A 1 3 * 


9 9 


EDTA 


2 0 



S30»f,|y^J;5^ ^USttf^ Hg 2 \ Cu 2 \ 
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EDTAUIKI*^ Ba 2 \ S r 2 + T'P£W $ ftfco C a 2 "\ 
4 7 3 A (77"7>f t^^T^XItS) SrlB^T^flf Lfc£ ^ 



H,^5-2 a-^yv/Vfv'/l/MMi 
10 H^4 - 3 <D^mX-nt^Ma-^ h i/«SIIn^S 

DS-^UTH^rU'M^Sife (^1*7. 5w/v% 

5, 1 2, 0 0 0 + 2 0, ooo^hycfcofc. 

15 mMa -A y-*A> h iy^m^WMU^^: 2 w / v % T >- 7 * 7 A V 

5±0. 5tfeofc 0 

^fc 0 gf^^9@ , 1100 (pHOlf) £r^U 

fc 0 H*<Z>S3Si&£^ pH6. 0, 3 0^SM4 5t, 
pHtt> 3 5°C, 3 Otfcofc, 

mmrnm (2omMSii»i, P H6. o) &#i&an-6 

*#>fc 0 pH^Sttlt «iHpH5 0mMl»i*t4 
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tt) > mi 2EI (pH^i) fca*Lfc 0 *H§fc<Z>i&££s£#Efcjft4 
0°C^-C-C\ pHMj:pH^4. 0 75^9. Offeot 

m4 





*B*fg& (%) 




ffl*fStt (96) 




10 0 


Hg" 


1 


Zn 2+ 


8 8 


Ba 2 + 


1 0 2 


Mg !t 


9 8 


S r 2+ 


1 0 1 


Ca 2 + 


1 0 1 


Pb 2 + 


8 9 


Co H 


10 3 


Fe 2 + 


9 6 


Cu 2 + 


5 7 


Fe 1 ' 


1 0 5 


N i 2 + 


10 2 


Mn 2 + 


1 0 6 


A 1 a + 


10 3 


EDTA 


1 0 4 



/V4 7 3 AJ (T^^^bVMt^f^XM) &^T##fLfc 
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r^v ^ ^ # 4 j 4. ow/v%, ^-etttn 
frf- 1 $ — ^ h J i. 8w/v%, y >-^~# y ^ o . iw/ 

v% N y — ^ h y £ A • 1 2 0 . 06w/v%, ISI^^ 

>>?A • 7 7k4£0 . 0 5 w/ v % x *3 «fctJ t 7ka>b&5i£ft:#ifi£:. 5 
0 Om 1 |E#77^^ln 00ml foAli, h^V-^TM 



1 (FERM BP-7144) ^iSl, 2 7°C, 2 3 0 r p m T? 

/ v %3r*g11 2 7 «C N P H6. 0 75^8. OlI^^OO, 4 

8 Lfc„ «F*«»f»<D***l&ttt4*&0. 5 

15 5|tt/mlt, a - ^f y v/V b V/^f ttfttttt^) 1 . 8 ^M&/ 
m 1 -e % gt^EglS^?gH4tt^ 1 • 1 MGL/m IVtbV. ( 
10, OOOrpm, 3 0^FI) LT ® J|X Lfciflfift 1 8 L 0>BP3f§*& 

20 f y h V;ME8HP*ttl6 1 . 7Wml©fitt (l»3 

o, 4ooie) t% mwmmzL&femzm 1 . i*t/mi 



H^7 y^/t^ t*^^/V^C 1 1 &&ffim<Dmwi 

H»6 T?#fetbfe«*-h»jKl 1 8 L&8 0%^l^STtffLT 
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4°C, 2 4H#IBifcitLfcffc, *©*«f«:JR»SrjS^||| (1 0 , 0 0 
0 r p m% 3 Oftm) LT®JRL 1 0 mMU VgS&8r$fc (p H 7. 5 
) fc:»#Flfe* PH*»ttt*HxTS*f UT*aiP**j|l«J4 l 6m 1 3r#fc 0 

wvtz.0 ~(D&mmm%, usu - 1 fciafco r-tr^^-x (s ep 

abeads) FP — DAI 3 J <7V^$r/BV^^ 

f — X (Sepabeads) FP— DAI 3j ?V\Z. M "fr T 
i-s ^B5*Hi^iC^ai Lfc 0 i©ilI?:lM^^tflOmM!) 

(pH7. 0) KitflrU ^©«^£JS'i>#lif 
4£/£rl&t , Tv^/t-i • 7t/W^7 • ^^^-^^^5t^^±S [fir 7 
(Sephacry 1) HR S-200J <7* /l- £r I ^ 7c T 
Z? j ~T J (W5 0 0ml) J^Lfc g| 

St?£t£te, f-lr^T^y/^ (Sephacry 1) HR S-200 

T ^ •vA' h7 * 0 mM^ 1 0 0 mM CO y ^7-^-7 v 5 ^ > h 

mt, -^/uhT v^ir—^o) y^7^7 v^i/ b-v^&mm&m 3 0 
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b&frfaV, Hit* # bfotzi a -4 y -^/P h i//ls$K&Bmffift t a - 

7-2 a ->f y-^/V h 
^tfl OmMUyillrf (pH7. 0) migtfrL, ^r©»«f»[Srjl 

15 <L^»Lt^«*lfe§, ^:y-^^^l±^ r^-fa^ ( 

Butyl-Toyopearl) 650 Mj ffi V> fci^TK ^ n 

vh^y7-f- (^;H3 5 0ml) i£{£L/c 0 #B*3(tWu X"ff-f^ 
— Y B ;* — ;V (Butyl— Toyopearl) 650 Mj 4?/HC 

®^^r*«)lE]lt2bfCo r. <D|H!|«2r 1 Sr^fr 1 0 mM V 

^mmmm (ph?. o) nsfft^ ^oiw^^iit^ 

#?£rl&#, rt77^!)^ (Sephacryl) HR S-200 
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m 5 





OMU 


(WmglSS) 


(%) 




9,180 


0. 1 4 


1 0 0 




8,440 


0.6 0 


9 1. 9 




6, 6 2 0 


1.08 


7 2.1 


T7 4 — *T4 — ft =7 A^JU 


4. 13 0 


8.8 3 


4 5.0 




3.310 


1 1. 0 


3 6. 1 




2,000 


1 3. 4 


2 1.8 



10 ->^fe^BI.3R®^'Sr % lMl^^tfl OmMUyHilH (pH7. 

£t±m fZf^/V- Y -3s< — /V (Butyl-Toyopearl) 6 
5 OMJ tf/V^m^tzmik? w h?*7 7 J— (^/H3 5 0 ml) 
}-#tbfc 0 gf IT^^/V- h 3 — ^ (Butyl-Toyo 

15 pearl) 650 Mj ^/WcR^L, 1 *b OMC5 JJ -T 

<Z«Sr 1 Mtt^^^tf 1 O mM y yftSffi$ (pH7. 0) {C^tFf U> 
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^©ift^i^5>itt^ti^i^^ rt77^y/v (S e p h 

acryl)HR S - 2 0 0 j| ^/V & ffl V> fc T 7 -f = 7V — ^ ^ 



* 6 



3 0, 4 0 0 



2 8. 0 0 0 



2 1, 8 0 0 



13, 7 0 0 



10, 3 0 0 



5,510 



0.4 5 



9 8 



5 6 



2 1 



2 3.4 



2 9.6 



1R ^ 

(%) 



10 0 



9 2. 1 



7 1 



4 5 



3 3. 9 



1 8. 



10 H»8-l a-A y-^}VY-yjV^jVzi%%^^mm(DW.W 

mm 7-2 co^r^-e#fcj»^o y-^/v h v-/^^v^^«i«^^^ 

5w/v%) K:#L, PHSfcEcSj Lfc^T-»^ — # — (0*^-r^-- 
15 £Uti5,^tftl 3 7, 0 0 0 120, OOO^^TJfco 
ffiga — f y h i/;^/^II4«lp p p^ 2 w/ v %7 v 
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p I 5 . 2 ± 0 . 5T*feofc„ 

Tffl^L5t 0 m^OUl^ll 30 Jg«) N 1141 (p 

HOll) tr^Lfc 0 H*©MM^Ji, P H6. 0, 6 0^^j£ 
"C^4 5°C (C a 2 + ##*E) , «5,5 0 °C (C a 2+ l mM#^) s Mil 
PHlt 3 5°C, 6 0^SW6. O-Cfcofco 
10 £t£te, (2 0mMS»g»«, P H6. 0) &Ca 2 + ^# 

*i«5r^ P H 5 0 mMiH4>t 4 2 4 H^ffifim L;fc& , pH 

15 ^H-^tbOMmSrlRl 5 0 (MSr^tt) ,^160 (pHgc^tt) 
{-^Lfe 0 *ii©?ag^^li|]4 0°C$T» (Ca 2+ #^;£) , 
4 5tt-C (Ca u lmM#ft) t% pH^ttli|5. 075I1O. 

o -e&ofco 

20 &T-zm&mfe<Djjm\zmKxm'<ito ^^m7\z^-r 0 



25 
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*7 





ffiStStt (96) 




mftmvk (%) 




10 0 


H g 


4 


Zn 2 + 


9 1 


B a 


6 5 


Mg !t 


9 8 


Sr !t 


8 3 1 


Ca" 


1 0 9 


Pb n 


1 0 1 


Co" 


9 6 


Fe° + 


10 0 


Cu" 


2 3 


Fe 3 + 


1 0 2 


Ni" 


9 3 


Mn' + 


14 2 


A 1 3 * 


1 0 0 


EDTA 


2 4 



*7©Hm^&Wfca»fc £ *B**fiH4tt* Hg 2 \ Cu 2 \ 

EDTATf L<iS$^> Ba 2 \ S r 2 + "trpfi.* $ tLfc G Ca 2 + , 
ii5. K id 5 IB 1 i-^i~T ^ J HE?!lN5fc*g^-n > 

y-^uy-t!)y-ty y-a/f^y-^iJ vy-7^^7^y- 

t/ — ry yy-7^7 3 ry-p^yy-'f yn^vytDN*sr ^ 
20 8-2 a-^yv^fwy^iiottl 
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mm 7-3 <DjjmT*nt-mm « --r y h ^/^mmmm^ % s 

DS-*°!J7^!I/V75 K^/VtttftS (y^|g7. 5 w/v% 
5 % s ft^Afo 102, 0 0 0 +2 0, 000 ? )\> Y V T? h o fc„ 

pHl:SIStt*BI*o^l^&tfcfcii5, #®/ktep lift 5. 
10 6±0. 

Lfe 0 ppas^sjSffijna, P H6. 0, 3 0 ftm%a&T?m 5 0 °C, lg 

IpHfi, 3 5°C, 3 0^J5T-»5. 5 7!;^ 6. 0T*fcofc 0 ;£ 
15 B¥SS©i&&£j£tett % (2 0mMmit > P H6. 0) 

Ht«l:6 0»iL, a#i-S^*gf4^iij^-r 
3 £ £ J; 9*«)fc 0 pH^tttt, *ilH P H50mM 

20 m ,|20@ (ph^^&) in^ufco 



25 
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10 0 | 


Hg" 


2 


Zn H 


8 3 


Ba !t 


9 0 


Mg n 


9 1 


Sr H 


9 3 


Ca' 4 


9 1 


Pb s+ 


7 4 


C o 


8 9 


Fe" 


1 0 4 


C u 


5 6 


Fe 3t 


8 8 


N i 2 + 


8 9 


Mn 2 + 


9 3 


Al 3+ 


8 9 


EDTA 


9 8 



£ r ia#l*}-*3tt5ga?iJ#-^ 3 l:^t7 5 y ^rlB^J©^ y u 4 is 
Tv^5r k&t>frit£o rioN^^T 5: y gfcE#l*t:&3:£» 5 - 2 CD 
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mm 7 - 2 (Djjfe-vnbtitcmma y^;vh^^y;v^m^.± 

5 mi B a B ©-^^ 1 0 mM f 'J ^-Mil (PH9. 0) 

5£^1±3£3e) SfflO;!, 3 0°C % 2 2^iR^§^5- if^j;^/^ 

10 fc 0 y a*>^V^ C18j)7^ (E#2. 1 mmXft£ l 5 0 
mm, ^-X^fcK) ^ig 0 . 9ml/^ MfO. 

1 % M> 7/^nii- s %r-ir h y o . i % f y 7 

15 0 n m^)®7fc^^M^i-S t «t t) mm Lfc 0 ffcca^:/^- K£ «fc < 
^iLfc3^f K [P6 4 (WM6 4^) , P88 (##B# 

ra«8 s^) , p 9 9 (un^mmB 9#) ] ^n^ir 

20 i^u *fr^ti8mmi£T»T k ymMm*ftffiLtctz.?>, 

b^c^M^r 5: y mmm^m 9 (c^i- 0 



25 
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* 9 





?3 9 9 » 7 ; / 1 E W 


P6 4 




P88 


7Xa°7^V-7x^77^> 


P 9 9 


7X^°7^>-f D*»-Xl/t«>-7XA°7^>g-77->- h'J^h77 



juifc 9-2 a ->r y^w hi/^fe^fis^ortspsp^r ? ;m%zm 

5 O-^^l OmMhM-tlttf (pH9. 0) L X N S*f 

Lfcf, 1 m g /m 1 ©tglc^ S J; 5 lfc 0 - 

<DUwm ( i m i ) 1 1 o // g © y *s a* ^is K^y^^-if 

3SStsfc5S£*fcflR3B) ^»x., 3 0°c, 2 2Sff B 1HJS^*§riiiJ;^ 
^Kfbbfc. £j=3c Lfc^T 0 ^ KSr^lK-TSfefe, SfflHP L C fr 
10 *ofc 0 v^^P^y^j/^Cl 8^77^ (IS2. lmmX*£l 
5 0 mm, ^~Xf±M) Srffil^ Ho. 9 m 1 

0. l%b!J^/V^-t2g^^-8%T-feh^fy A'SSifc J&> £> 0 . 1 % h 

y r^a-nn^- 4 0 %r-fe hy 120 &m<D v -rr 

15 2 1 0 nmO®3KSIraiSt5i 9^tHLfc 0 ffi^^y^Kt 

<fc < -ftW. L>tc3 K [ P 2 2 (§#11^2 2^) N P6 3 ({£ 

»i*ra*?j6 3^) s P7i {ftwmmifi 7 1 &) 1 &#8tu 

jh/£:K2??£JlfeLfcSL 2 0 Oju 1 ©0. l%M)7;Vtog||-5 0 
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* 1 0 



5 







P 2 2 




P 6 3 




P7 1 





^^10 /^/V* ^Pt^toN7 5^^©a-^y-7/Vfi/ 

M^yf ->^^#4j 4. Ow/v% N g?#JttjytJ 

^ F7tt ^ —7, v J i. 8w/v% N yyiz^y^o. l w/ 

10 v%, }) yWi t M) !)A • 12 tR^ 0 . 0 6w/v%, Mv/^ 
f!7A - 7**fc0. 0 5w/v%W*^f ) ^5^fl^^ 500 
m 1 7 7 ^ =i iu 1 0 0ml f oAJx, f ? 12 1 

FERM B P- 7 5 9 1) ^||t, 27 °C, 2 3 0 rpmTM8H 

oLAtit, ^ni&MMu ^spl-c, ?aS2 7°ci Ltt, m^mm 

lv/v%£:^3lL N i&|2 7°C, pH6. 0 Thm. 8 . 0 (C^-feoo, 
4 8B#P^ii^Ji#it4| Lfc 0 i#«^*^;fc@#l?t®l$«:^0. 
20 3 4ft/ml t\ a - ^ y v/V h ^^fe^iigttfj:^ 1 . lft 
/m 1 T% SI^E**£fi5c?£t£j»0. 6 9|e/mlt&^ il>t># 
Bt(l0, OOOrpm, 3 0^) LT IeJJK Lfc_hMI*J 1 8 L©^ 
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$.mmm$) o . 33 mtL/m 1 ©sh* (b^^b 5 , 940 mm ~e> 
19, 8 0 om&) ^\ Mvtmm&f&ftm-zmo . 6 7ie/ m i ( 

5 £&^t£^12, lOOlt) l?feofc: 0 

H^tTT^l T^TI^X — ^T3^^^/l^rN-7-5-fr5|^^©^^ 

H&l 0 -e#b^fcit#±»^l 1 8L^6 0 %IS?bfiK£ b 

10 T4°c, 2 4mmmmvrcte, ^(Dm.mttm^^m>t^m (10, 0 

OOrpm, 3 0^W) b T HlUX L 1 0 mM h V * - i&S?ia®f& ( P 

H8. 3) ^f§fi?i^ mmmn^^xmm Ltti»4 5 0 m 

15 ftl 5, 7 0 0 ilMiU ^^E^^^^tt^^ 9 , 5 9 0 }*M££:W-r5 
^WJ^L7c 0 ^£>fe@l*m£r> Hife4 - 1 KHEilfc© [Tir^r-X 
(Sepabeads) FP — DAI 3 J /V £ ffi V^ fc-T ^ ^^.^ ? 

^mm^\^, r-fe^t'-X (Sepabeads) FP-DA1 

20 3j ?/v\^w.m\s, a y-r/v b^/^m^mmmm-i, 

X (Sepabeads) F P - DA 1 3 J ^ /Hd g£ * * 1* 
mmft^miti Lfc 0 J^T, NaClgIOM^MM0!)=7^7 

fC£/?)cB#SS?&t£tes N a C 1 <D ]) -f^-J^l/ bX^(Dm&^m 0 . 
25 2 5M#igt§fflL/i:„ ^^-e s a -A y ~? 7V bi/frfc&BmWi&Wi 
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H^l 1-2 a - ^ y v/H W^/^lf 

^•t?l 0 mM!) (p H 7. 0) (ClaStff U ^©SW^^il 

15 >fr#$£L-C?F?&^;g:|&#, 7v^t-^-77^vv'r'/MtT^t 
5£#ttM ITir^T'^y^ (Sephacryl) HR S-200J 
^?rfflV^c7 = n^h^^^^ - (^i;5 0 0 ml 

) tC^tLfc„ @Hf?£t£te, rt77^!)^ (Sephacryl) H 
R S — 2 0 0 J ^VV}C®#L, filgc 1 M^bOM© y ^7^7^^ 
20 K M^^V^T> -v/V f ^ ^-—^ OmM^?) 1 0 0 mMO y ^ 

x^<omm^m3 omM#atif Lfcii^tttiL s ^mmm^^ 

mlrmft ^r^feHUlXLTtc r OlaliR^^ 1 Mfifc^ Sr-g-fcp 1 0 mM y >- 
25 ( P H7. 0) id^tlfL, ^Ojf#f$?£jf >fr#ilt 

. jft y-tfc5££*±®l ^-f^-jv— f 3/n° — /ly (Butyl— To 
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yopearl) 650 Mj f )V % ffl feS** * * ^ f^77^- ( 
-^ft 3 5 0 ml) ttlfc #g#im N F^f/V-fa^ (B 
utyl-Toyopearl) 650 Mj <7* L, fifc^ 1 M 

^b0M<7>y ^T^v^V f-^^m^^fci: ~ 6, ^L^cHS^O. 

Lfco SS> ^COBUM^ 1 MfiSE^^-atf 1 0 mM V (p 
H7. 0) KlggtffU ^3S^^'i>#flf T-ir 
7-T-^-/^-(-S-e-p-h-a-c-r-y-l-)— H-R S 2-0-e-J^/V-^8-W& 

J&spS:* 1 1 tft. 



in 



X & 


a - ^ y v 
(mm 


a — 4 y "V A' b 
(¥f£/m g 


(%) 




5 , 9 4 0 


0 . 10 


10 0 




4 , 7 10 


0 . 19 


7 9. 3 




3 , 2 0 0 


2.12 


5 3. 9 




2 , 2 10 


7 . 5 5 


3 7. 2 




1 , 7 2 0 


10. 1 


2 9. 0 




1 , 3 2 0 


12. 5 


2 2. 2 



15 ^!!Lfca-/fyvA'fW^/l'3lS14^Ifi.S:7. 5 w/ 
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5 y y-^/v hi/^y/u=iMM±f8.mmmft bftmvtz « — r y^/v t-y 

lM«$^^tfl OmM!)yilti (pH7. 

o) M#fu t<Dmffim%M>bftm It^M&ii, T-^y-r^ 

- 7 7 /W^7 • ^y^S^frm FS e p h a c r y 1 HR 
S - 2 0 0 J y/^^ffiVNfeT^^ = "tV n hy*=? - 
10 (^i5 0 0ml)tftLfc o TSephacrylH 
R S - 2 0 0 J ^7HcKf U fiSEgc 1 MfabOMcD V ~T<?7i?^i/ 

M^^tflOmMy^I« (pH7. 0 ) fciStff L % ^ tf> if 
15 W^^it^^glLT^^^^I^^r, TButyl-Toyopear 
1 6 5 0 Mj ^f/^^m^^tzW7k^ 7 A ^ n h 7 — (yVl^ft 
3 8 0 ml) (d#t L fc 0 #^»f2 x IfButyl-Toyopear 
1 6 5 OMJ ^/W^i* WiL& 1 M^f> 0 M<£> y ~T -J^ls 
h-e^tt} £-tirfc£ r 6, Ifo'gm&mo. 3M#i£T*®5f LfciPfif;^ 
20 ttl *mmfetik%7jk-fmft%:Mtf>lB}1& L/c 0 r<Z>IsJI|Xfi££: l OmM 

bvxi&mmnm ( p hs. o) fc3*ru ^<^@*f^^js>5^gjiL 

X^mmttVkZ, My-W7%.£t±m rSuperQ-Toyopea 
r 1 6 5 0 CJ ^/l^JlV^cy ^-y^m^^ Ay P-^ ].^^^^^- 
(y/P*3 8 0 ml) (C^bfCo rSuperQ — Toy 

25 opearl 6 5 0 C J ^/W^i^f ^®#®^^^ffiL, 
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Srit 1 2 ^^i~ 0 
* 1 2 





m 

tt* (mm 


a - A V *r /V h 

is 

( ^- /" m g IE 6 


(%) 






"Ml 




# # -h m 


19, OOO 


0 . 


3 3 


10 0 




15, 700 


0 . 


6 4 


8 2 . 


6 




12, 400 


3 . 


5 6 


6 5 . 


3 


7 j^m^WL 


8 , 3 2 0 


1 1 . 


7 


4 3 . 


8 




4 , 8 3 0 


1 5 . 


2 


2 5 . 


4 




3 , 8 5 0 


2 2 . 


6 


2 0 . 


3 



5 

y^As bv^**ifi* 7. 5 %w/v%»£ 

£R 12,-1 a --f y-^/V h^/V^3|Sff^»*©ttSt 
15 5w/v%) i^U, Pl^^^»)bfc^^4^-^- (H*^*- 
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^Lfcir5. ^^i^ll 3 6, 0 0 0 ±2 0, OOO^Fyffeo 

5 7^-7-r ^ (7v^ t a . 7 7/wi/7 • ^-r ^-7^ttisi) -^^e 
wyT^u^Tu^/n^ifei^i, ie^K* 

p 1 m 7 . 3 ±0 . 5 -cfcofcc 

10 ^tz 0 &3b\ ^©fito^Tfi, Ca ! + «TMmM#|T 
■^il^Lfc r^f.©^^|2 1@ (fi£<2jg«) s ^22@ (p 
H£>f£i&) £^Lfc D i#*<£>MM£m, P H6. 0, 6 0 &m%.J& 
•C«&5 0°C (C a 2 + #^F*E) s «55t (C a 2+ 1 mM#£) % ^jg 
pHtt x 35°C % 60^M6. 0Tfcofc 0 *H £ 

15 £t£te\ ##Jgtt (2 0mM||W N P H6. 0) SrCa 2+ ## 

*ii^#.pH5 0mMiifcf>XMlC, 2 4^^Lfci, pH 
£6. Oi^liL, »#t5»*jgit*illSt5 i t It J: 9 *ftfc„ 
20 ^n^n<D^^^m2 3 0 , |240 (pHM) 

j£^Lfc 0 *ii©^Igfttft^4 5lCtt (Ca 2+ ^#^) % ^ 
50°C£-T? (Ca 2+ lmM#£) T\ pH^ttfi|5|5. 0 75^9. 
0 "CkoTto 

25 ftTTSttnecarisicpcti^fc. s 
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* 1 3 



& m j * ~y 


m M IS 
(%) 


& jr a- ^ 


(%) 




10 0 


Hg 2 + 


1 


Z n 2 + 


8 2 


B a 2 + 


8 4 


Mg 2 + 


9 6 


S r 2 + 


8 5 


C a 2 + 


10 8 


P b 2 + 


8 6 


C o 2 + 


9 3 


F e 2 + 


8 2 


e-a-" 


7 


F e 3 + 


9 3 










N i 2 + 


9 3 


Mn 2 + 


12 0 


A 1 3 + 


9 8 


E DT A 


3 5 



$13 (Dft&fabm hfrft ± 5 *H*?£f4te> H g 2 \ C u 2 \ 
EDTA-CiKlftt^fc. Ca 2 \ Mn u t«$W:H 



;M7 3Aj K/^t^fAXttl) ^rfflVN-C^-^f bfc 

10 t>fa-otCo 

15 Wv^kiSJWWUfeo 
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5 ^1151 1 2, 0 0 0 + 2 0, 0 0 O^hyt'feofco 

10 8±0. 5-e$>ofd 0 

-<7to «S*Sr!S2 5BI (Um(D&W) , g26@ (pHOiMB) 
Lfc 0 »«OS3|&ft», P H6. 0, 3 0^^HJS^5 0t, M 

aipHtt, 35°c, 3o^m^6. o-cfeofco *mm<Dum 

15 Sr^ttfS, (2 0mMMW, pH6. 0) 

tt «:» J£i~ 3 J: !!>*«>*:„ ^ii^^ 2 7@ 

20 , f28@ (pHM fc^Lfc. *»*©fiS^)|tli|| 



25 
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m 1 4 





m *r m & 
(%) 




m m m «• 
(%) 


T»Jv> /JW 


10 0 


Hg 2 + 


0 . 5 


Z n 2 + 


7 5 


B a 2 + 


10 2 


Mg 2 + 


9 5 


S r 2 + 


9 1 


C a 2 + 


10 0 


P b 2 + 


6 9 


C o 2 + 


9 2 


F e z + 


9 7 




1-5 


F e 3 + 


9 0 


e-u- 2+ 








N i 2 + 


9 1 


Mn 2 + 


10 1 


A 1 3 + 


9 4 


E D T A 


9 2 



5 fc N EDT A"C|l.*$tb5feV^ t t>fc>^ofc 0 

/H7 3AJ (77^7^ M>ft^^fAX|hi) SrE^T^*? Lfc 

s^jVT, {fn e^^/V^ C 9 &&$LT$MWi 8 - 2 tf>/^/V* 
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mm 13-1 « — f y-^/p yzs/vyjv^m^ZL&mm^fouuftT 
mm i i - 2<Djjmx*nbtitz.ffiM* --r y-7;Hwv^>3|f 

WiS B n n ©-g^i OmMFy^-Iiilffg (pH9. 0) 
*fLT N «Lfcf£, f^I Wtl) 1 m g /m 1 ©I^|:/i S i p 
^fRLfc 0 icQt^^sf^ (1ml) I^O^gOy^n^K^/ff 
10 -if (?nftM»^£*±iii^) 3 0°C, 2 4I$F B lSJS§-&5 

wifcJ: 9-5^ KfcLfco 4rtUfc-5^KfcJH«li-5fcie) % 5£*g 

tt^3 . 9 mmxft$ i 5 0 mm, 17 ^ -Xtt$S) SrfflV^ ft£ 0 

. 91111/^, isto. i % h y 8 %t± b ~ v v 

15 ^mmfrbo. i % h jj 7/u*Bii5»- 3 6%7t h = h y ^#*0 

Lfc^:^ ^2 10 nm<Dm.mm^M^ir^ rtlU^W 

Lfe 0 tt©^Kii<dllfc3^fK [PN5 9 (ftttttm 
* 559 ^ > ? N 6 7 (ft j$f$ffljft 6 7 #) % P N 8 7 (ftft^ffiffi 
20 8 7#) ] -?:*L^*L*£*;*|L;fc£, 2 0 0 M 1 <D0. 1 

% h y 5 o o /oTir h - h v^mm^mmLtzo ^ti^ 

25 * 1 5 i£7jK-f- 0 
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$15 





§p a t s y Hft ifl ?'J 


P N 5 9 




P N 6 7 




P N 8 7 


y y-77 = y-w ^ yi-o^yy 



13-2 a-^yv/vf w^fi¥WlPWT^"7"ti^r 
n& 11-3 ©^fe-c#e>tb^»«ia yv;nw«iii 

5 q°p£> — 1 0 mM h y :*-iMI§« (P H 9 . 0) IcMlt, 1 
^Lfci, [rUS 1 m g/m 1 ©iftfcftSJ: 5 t-*^ Ufdo 

r ©^3^^ (1ml) ^20Mg©y i?As^> K^^-i? (ft* 

ijfcliStfc^tfcJKJE) £*P?U 3 0°c, 2 4(MRj££^5^ £ i££ 5 
^7°^ KftLfc. ^^bfc^T"^ K«r¥*"t"Sfc:«), i£fBHPLC3r 
10 fT^ofc 0 M^b#^^7i7-C18*7AJ (HL@ 3 . 9 
mmXft^l 5 Omm. * — XftJK) SrfflV^ «E5£ 0 . 9ml/ 

^ % ^ift-C 0 . l%MJ7^tP -4%7t f=MJ /^^^ 
0. l%fP7/^tP^i-4 2. 4%7ir h^f!);^t©9 0^ 

ra<z> y =777^y h<D^^-efr^ofc 0 ^7^^ e>t§w l^^t 0 

15 ^ K«\ «210 nmOK*«*ll«t5 £ fc: «fc 9 tfc lii L «, f& 
Kfc «t < #BtLfc: 3 -^7°^ K CP N 2 1 ({£f#B#ra^ 2 1 # 
PN3 8 (^^^13 8^) ^ PN6 9 (feWtiffflfo 6 9 #) 

] *r#stu ^n^ttK^iibfc^ 200^100. i % f y 7 

/i^oHsgfe- 5 0 %T-te h=MJ A'&tiiKf&lftVlto ^fib^^^- K 
20 ^^7"pf^yy-7-yt-i-ttt> Zfr^fr 8 ^l^t (§1, 
PN 2 1 te6 0K£-?) T -;yiE^J^Mlfci-5, 6B?U3E»i:*5 
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* 1 6 







P N 2 1 


T 7 7 3r is - MJ/h7 7 y- fy^f 77 y_^ 

^^^v-i? y y 


P N 3 8 


^ u$r— is — t x y< 7 *c l/Wk - 7 V l/ls—py l/i/ - 


P N 6 9 


T */<7 — 4 yu>( l/^-?-Vi/l/— XiJ — 



5 

mi&nftftmm i/^y? a j a. o W/ / v %, si^tts 
io v%, y yt-tfy !>a • 1 2M0. 0 6 w/ v %, ^^^r^ 

f^A . 77k£0. 0 5 w/ v%Slt!?7R^b^5^^^^^ N 500 
m 1 l£^77^^l; 10 0ml foAti, W — ^-e 1 2 1 

A19 (FERM BP-7590) ^||L, 27 °C, 230rpm 

0 LAtLT, Ullil, LTSS 27ti Lfc^ % ffiJ#«^ 1 v 
/v%SrttL, 7°C, pH6. 075^9. 0 S^^oo, 4 

20 1 T\ a-^yY/HW«i$gitttlll. 7J£&/m 

1 T% 0.35 ¥&/m iffe^ ( 
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10, OOOrpm, 3 0 #13) b X EU& b It 1 8 L 

. 0 6 mtL/m 1 ©^tt (*&f£«iftj 19, 100 T% 
a ->f y-^^ h5/^«g^»*«tt 1 . 6|t/mlOSI4 (J&igttft) 
5 2 8, 8 0 0^) t\ itE9|t^tt^0. ( 

&?S4£ift 4 , 8 6 0 mtt) "C&o fc c 

TlOOmM^yvy-NaOHiSI (pH8. 4) ^fflV^c^^k 
10 3 iCfBi^^&i: |WI«^fTofc 0 

IH5-1 t/v^p^^^— if^/v 5: ^ a i 9 &\&WZ^?> 

mm 

15 Hlfc 1 4 -<?# bHfc*g-*±?f «b 18L^60 %&fQm&WXmffi b 
T4°C, 2 4^f B miLfef, ^©Mft^fe^Jl^^i (10, 0 
OOrpm, 3 0^1) b T Ih1I|X b 1 0 mM ]) y^if^ ( P H 7 . 
0) fciiStf?^ ^iimt^Ltllf Ltfii*» 8 5 0m 1 

20 *?gtt^8, 2 10|^ a — >f hiX/Vi^if §ft?£tt£#tl 1 5 , 

7 o om m^mm±mm^^m 2 , o 9 oMSrttsri^j 

Kbfc 0 ^tllt?:, jlCy-tfci^frM TDEAE-Toyop 
earl 650SJ ^f/V^m^t^ =7 ? 7 7 -i 

— (-^/pft3 somi) i^#tbfc 0 mmmmz, tdeae-to y 

25 opearl 6 5 0 SJ WRfU NaCliJt0Mi>b0. 5 
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Na C 1 ©^7^7^yf T ^©i^o. 2M#atijjJ L, 
f^>/^iifc#lP#7&t£«N a C 1 <D V =7^7^xy h-e 

^ hi//isy/u^mw£.f&mmm&Mft t « --r y-^ h v^mbsm** 

— >( y h wvte#if Sf t a — >f y -v/p h f^^vi^tf JC£j£^3if 
£*T, «Byl<£> a -y yv/i/ h y/v^nif^^^ a -xf y 

mmi 5-2 o->fyY/i/h^^ 3 |ft^j|| (D || 
^tri omMy ^&@ffr& (pH7. o) fcgtfL, ^vrnffimttm 

^^tti IT-fe 7 t ^ 5 ^ (Sephac ryl) HR S- 2 0 0J 
Wjfl^fc77^=7^-^ O-^b^^^^— (^15 0 0 ml 
) i£&Lfc 0 r-fe^T^y/^CSephacryl) H 

R S - 2 0 0 J V/ViZ^mV, %L$: 1 Mjfcfe 0 M<7) y =7^7^! 
25 ^ h-?mm$1tfct ^5, O a - y v/k h i//k^>n 4 
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5 S17 





a — >f yvA* h 


a — 4 y -^r/V b 


i|X * 






(lfi/mg 






19, 100 


0 . 11 


10 0 




8 , 2 10 


0 . 4 8 


4 3. 0 




6 , 8 9 0 


4 . 18 


3 6. 1 


# 7 ivj^tM 


5 , 2 2 0 


3 5. 1 


2 7. 3 



mwu 5-1 ^ib«(d^ ^-^^^y f^77^iaota- 

«iiSi^^> lM«$miOmMPy»«i« (pH7. 

15 . 77/WV7 • /<>f ^^tt^tfcl* ft77rJ/MSepha 
cryl)HR S- 2 0 0J ^tcT 7 ^ =7^ A -if 7 A y 
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T? V/V (Sephacryl) HR S-200J ^/W^itU fiSE 
^lM^bOM© y =T ^7 ^ b $ t £ 5 % ^£i§j£ 



* 1 8 





a — ^ y ?V 

v is A* m & m 
(mm 


a - 4 y-rAs h 

set) 


) 




2 8, 8 0 0 


0 . 18 


10 0 




15, 700 


0 . 9 7 


5 4. 5 




7 , 13 0 


4 . 0 1 


2 4. 8 


t y ■< -T^-^7Ai 


1 , 8 0 0 


11. 9 


6 . 3 



15 1116-1 a y h^^aJIg^^^ng 

mm 1 5 -2©^t#fe«ia-^f y^h^^ 3 ||^ 

5w/v%) icftL, I^B#i£&»L7c#^*-^;*;^ (B#-*>f - 
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^Lfc^6,^lll9 4, 0 0 0 + 2 0, OOO^^t&ofc 

o 

p 1^4. 3±0. 

io T'sa^b^o ztib<Dm&zm2 9m . *3 om (p 

H(D^W) £r^Lfc 0 @|*c£>^ii2&Ste> pH8. 4, 6 0 ^RfS 
t?#?I 6 0°C (C a 2 + ##£) s H65t (C a 2+ 1 mM»E) , ^58 

^ttfciu SilM^ (2 OmM^'J v'^-NaOHlIS, pH8. 0 
15 ) a 2+ ^##T£fctel mM^^T-C^ia^l- 6 0^FI^#L, 

pHgr^ttte, «|HpH5 OmMlW^tMt, 2 4 

P HH. OfcWSEU »flFi-6#*Stt«ra3£i-Si k 
*ft**b©»**:*3 lH (fi*5fc£tt) , ffi 3 2 m 
20 (pHgc^ti) t^bfc *»*©a*^«tt»» 5 5 0 C£T? (Ca 2 
+ ^##) > H60^f (Ca u lmM#«) T% p H££'l4te$J 5 

. 0 75S9. o-efeofco 

25 
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tl9 





mttm& (%) 




(%) 




10 0 


Hg 2 + 


0 


Z n 2 + 


5 6 


B a 34 


9 9 


Mg 2 + 


9 7 


S r 2 + 


10 2 


C a 2 + 


10 6 


P b 2 + 


4 3 


n ~ 2 + 


9 3 


F e 2 + 


3 6 


C u 2 + 


0 


F e 3 + 


3 5 


N i 2 + 


4 6 


Mn 2 + 


9 8 


r~A i s+ 


3 7 


E DTA 


2 



10 



/^4 7 3 AJ (7/^M^^7AXtt|) */BV^#*rLfc 



15 



^^16-2 a -A y-?;V h v'/l^^H^©^^ 

mm) Sr^Lfc 0 ff*4>£3&Att % P H 6 . 0, 3 0«W 
5 iiagpH{± N 3 5°C, 3 0^RKftT»6. 5T&ofc 0 # 
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»*©I^ttttt, KKffft (2 0mM»8i*«, PH6. 0) 
Mfilt6 0«#L> TKJfrbfcft, a#-TS^*^tt^M^i- 
5i ^{Cj:^)**fc 0 pH^ttlt *f*^PH5 OmM 

m (ag^ttt) , 1360 (pHgc^tt) i-^bfco #n»<^u^ 



10 yv^^^^c^^jg 

^ rrft^- * >J i. 8w/v%> uyiz^DHo. i w/ 

v % , y MJ 9^ ■ 12 zk±&. 0 . 0 6 w/ v % x fifc^-v 

v-?J» . 7 7k&0 . 0 5 w/ v %&l^7k/^b& 5 50 0 

15 m 1 7y^=* IllOOml foAtl, b * ^ ^ X 12 1 

°c, 2o«lt> 7££pl-c, t^* 7^S1 ( 

FERM BP-7592) ML, 2 7°C N 2 3 0 rpmt48 

20 ^^2 7^^:1^, ««i»!lv/v%S:«ttls 2 7°C, p 
H6. 0 7!;^ 8. Oi^^oo, 4 8 Pf F B 1ii^ti#^# Ufco 
<DJt*^4^#0*?&t£te^ 0 • 45|&/mlT?*)9, jS'L^P§ ( 
1 0, 0 0 0 rpm, 3 0 5)11) bT [a] ^ Lfch^ 1 8 L <D*mm 
mm*. 0. 4 4#fi/ml (IW*^^ 7, 9 2 0 l|Mfc) T? o 
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Hlfcl 7T*#b*bfcJg#_k?ff$J 1 8 L&8 0 %^fP^^^T'^b 
T4t\ 2 4«fBB»«L*:«, *©:£Wifc«*&Sfca>|* (l 0, 0 
5 OOrpm, 3 0^) LT HJI[X L 1 0 mM ]) ^SMSflftt ( p H 7 . 

o) \mm'&, iiiti^uittt, *i»»*5tt:&6, ooo 

^tf i omMp >mmmm ( p h?. o i^s^u zvmmwt*, 
m^rnvxyfrnm^m^tc^, rt7 7 ^^ (se P hacr y 

10 1) HR S- 2 0 0 J ^V^^fc77^^f^-^7A^Dvf 
/?7 ^ (<^/^*5 0 0 ml) {C#t Lfeo ^g^^ -fc^* y /V 
HR S - 2 0 0 ijfcgc 1 M^b 0M<D U -TF^i/^ 

is bRXI s £*bfcJKl>T^/U \-T h?*-* 0 w/ v 5 w/v 

15 «tt2w/v%tti£^ft3*LfcliUfc##ffiU *@#*^tt£r^-fiii# 
£H]J|XLfc: 0 li:, i*i7)^ 1 M^g^^tf i o mM U 
( P H7. 0) WU, ^cDS#f^^^^^g| LT^%&|&£, 
IT^t^ • Ma'-/V (Butyl-Toyopearl) 650M 
J ? /^-^^>fflv^fcj^7K^ 7 A ^ n h ^ 7^- (-^/P* 3 8 0 ml) 
20 fcftLfc 0 ^^/U • faX^6 5 0M^/H:Kf fig 

$lM^MM©^7^7^xyK^$ffci::5, fitE^tt^ 
^J0. SM^T^Wuif Lfc^i^WL, *^*^tt?r^-rili 

25 
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m 2 o 





a — 4 y Y is 


a — >f y-?;v Y 

mm 

( 03 A\t / m cr 

\ liZ- / m g 


(%) 


mm±m 


7 , 9 2 0 


0 . 4 7 


10 0 




6 , 0 0 0 


3 . 3 6 


7 5. 8 




5 , 2 7 0 


2 9. 9 


6 6. 5 




4 , 4 3 0 


3 1. 1 


5 5. 9 



7 . 5 w/ v T ? V AsT % K^r-a tf S DS-PAGElC 

Mm. 1 8 (7)^-^-e#fcftM a yv;H:/«iiIp B p^S D 
10 S-^P7^!J/>7U*^i^ift (^1^7. 5w/v%) 

1^ 1 1 6, 0 0 0 + 2 0, 0 0 0 ?A> Y >"C-fcofc 0 

a y^7v h ^-frfe&mmm& & 2 w / v % rr>-y * 7 
WpHSritLt*^i©fi^^tJ?)fctr5> mm& (p 1 

) «jjS4 . 2 ± 0 . 5tfeofe 0 
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zxm^t^o ^<D®5M%m3 7m iumv&m) , i38i ( p h© 

f£#) i<l^Lfc 0 ;fcHiiGDSilMte, P H6. 0, 3 O^FI^T' 
5 «*tf>?&it£r^t£te, (2 0mMM«i, pH6. 0 

5 0 mMmnm^X^ 4°C, 2 4PlF H 1Mlfcf, pH^6. OiCp 
10 jPr£Jg3 9|H (l&^gttt) ,14 0 0 (pH^^tt) i-^Lfc 0 ^ 
5°CSXTX%> *) % #i*3if © _hfB©2fe#T *3 5 £ J£ 

15 wtETxm^mm(D^m^mzxm^fc 0 &&t:&2 1 ^^-r D 



2 1 





(%) 




(%) 




10 0 


Hg 2 + 


0 . 1 


Z n 2 + 


7 8 


B a 2 + 


9 7 


Mg 2 + 


9 9 


S r 2 + 


10 1 


C a 2 + 


10 3 


Pb u 


8 5 


C o 2 + 


9 1 


F e 2 + 


10 5 


Cu 2 + 


2 \ 


F e 3 + 


7 5 


N i 2 + 


8 7 


Mn 2 + 


9 8 


A 1 3 + 


9 3 


E D T A 


9 1 
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*2 i <D&mi>*bmhi>*te£5\z, *mmw>m-$, H g 2+ T*b< 

E DT A-?Pfl«£*u&V^ t LfCo 
5 4 7 3 AJ K^-^^V^x AX^fci^at) SrfflV^T^^f Lfc 0 



0 

20 &mffiM^ <Dfem 
&mww%m\<^x s *mw<D<* -a y-*A> y i/a* pas 

^ / — 7, /f y/V- ^ h wn n — ^ , a — tr ^ > — ^ n — 

tPt't-^, ^^^-tr^-— -r/l^h — 
t As Y Y ]) 4 Y — /V, 7 ^ b — ^ , ^ ^ ta — ^ „ x;l/D-7 N ± 
y^y—^ s -7 A- Y i//W/ls=i is h\ 4 Vi-As Y is As? As ^i/ KS:^ 

*c 9 &%:<Dmma -4 w *> y t^/u = wR±&mmm& , 
Ma y-^/v Y^^^/^^mw^mmm^. nvti i-2<D^m 
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IIIt^2w/v%t^5J;5tilL, rjx^3 0°C, pH6. 
0 (T /V^u ? — t^;V5 ^ A 1 9 Efei 35 tf> g# £\ p 

5 H8. 4) T2 £^f Co ^St^M^O^^ £ , m&l 



25 
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122 





n m ft m 


c 9mm 


c 1 1 mm 


N 7 5 m 


a i 9 mm 




+ 


+ 


+ 


• 

+ 




+ + 


+ + 


+ + 


+ + 




+ ++ 


+ + + 


+ + + 


+++ 




+ + + 


+ + + 


+++ 


+++ 


^ ;V b^^r — ^ 


+ ++ 


+ + + 


++ + 


+++ 




+ ++ 


+++ 


+++ 


+++ 


>f y ^ /V h — ^ 


— 


— 








— 




~ • 






— 








^ y^v — ^ 


+ + 


+ + 


+ + 


+ + 




— 










+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 






















"V 71^ 7^ h — /V 










-rAs h h V ^ h—7V 


+ 


+ 


+ 


+ 
























+ 


+ 


+ 


+ 














+ + 


+ + 






A y v /V h i/tV f/V =i 











r-j mk&%:fa^tiZ.b$:7FV, 
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io M21 ^/v h^-y =rff^&o^4fi 

^R21-l IS M 

15 Sfc9 2M (^7P h ZTfTA' b h V * — X) . 0. 2^-fi ( 
5°C X pH6. 0T'8B|p B 1^$t x 1 0 OtUl O^MUK 
HPLCIi, TYMC Pack ODS-AQ 3 0 3J ^7 
0 . 5ml /m i n7KO^#-efrV> % tfetii r±*f£JB$rfH- (T R 1—80 

12J (My-m^£ftmm) *m^xn*<zit 0 ^©11^23 



25 
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10 



mmm (#) 


m&m. (A 4 8 0 nm) 


mm. (%) 


0 


0. 0 0 


100 


3 0 


0.0 0 


100 


6 0 


0.0 0 


100 


9 0 


0.0 0 


100 



15 ^13 5 p H^feB 

m (2 0mM) Kmrni^, itrat^iS4w/v%, pH&27sm 

1 0 fcPSLfe.ai4feEg*t^«RSrW$4L*: 0 ^fr^^co^ 8 m 1 & # 
7Xi^f(:i!5 N mmVtz& s 1 0 0tT2 4HWilfc. jfcfc 

o;fc 0 ^fe^^^ 4 8 0 nmju|3lt5 1 c mt;l/T'©i)feSt <t ^ 
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10 



15 





Safe® (A4 8 0nm) 


mm (%) 


2. o mwo 


0. 0 0 


9 3 


3. o mwo 


0. 0 0 


1 0 0 


4. o mm 


0.0 0 


10 0 


5. o (jsmo 


0.0 0 


1 0 0 


6. 0 ( h 


0.0 0 


1 0 0 






1 0-0 


v. o oux-*a») 


o—o-o 




8. o (hj*-4M*) 


0.0 0 


10 0 


9. 0 (TV^—^A) 


0.0 0 


1 0 0 


10.0 (TV^—^A) 


0. 00 


10 0 



H 2 t;i:i3V^*tm$<7)M^teffi^^T-r5 *>£>CD N p H 3 1 0 

mw-t-tu«\ P H3 7?;S5cDiH4#k P H 673/^8 ©fMh pH9 

mM!) y^iit-Cp H 7 . 0 KWSlELfc. 1 w/v Is is & St* 

1 0 w/v%iftEW^iSlfc. ^©«4m 1 

i^Wi-^ 9 \ ^$tbfc^, i o o°c-e 3 0 TbM 9 o #raan*&Lfco m. 
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fco ^fe^tt, 4 8 0 n mfd&tf § 1 c mi? ;vt*<o \C «£ t> 

bfc 0 |£JH:£^ 3 7 }C^i- 0 



$37 



5 



mm m (#) 


<A480«m) 


0 


0.0 0 


3 0 


0.0 0 


6 0 


0.0 0 


9 0 


0.0 0 



10 

15 ^9^«ft**fc*0, *#UfcH, 12 0tf3 0M9 0OTp 

TH*fcai»Lfc 0 *6*|4, 4 8 0 naW5l cmt;K'©i 
20 £313 8 {d7^-r o 
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St 3 8 



bmm$ (#) 




0 


0.0 0 


3 0 


0.0 0 


6 0 


0.0 0 


9 0 


0. 0 0 



10 2 O %7fc^i££PML7co OOgafcO, y 

^ y — /ws 2 g N y -/W2 3 g % g^^«4 . 6 g &mz-X&&& 

ffiM 1 g £ 5 m 1 (DtM^^U 5 m 1 (D S?rc ^/^^ - T A* % 

20 ^i~ 0 
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*3 9 



& m ® 








* 9 J - A, 


6.7 1 


2. 92 


9 J - )\, 


17.26 


8. 9 2 


ft m 


6 7.74 


3 0.57 



«3 9©^t,MS>^4J:5lc, SI*tra«tt^^Sr#UT*5t) N 
5 fciilV^ £ ^fij^ ^f Co 



^30 SS^E«f 5 751 6 ^7kjjg,ft *- 

fc»a»LT, i^toiJt 1 0 751 3 O L, £*b 

10 Lfco = - 6%* 

B**#***£ttJ , I43t, f 237512 91 (1 9 9 0 #) 
20 V<*Tfrfcofc 0 m$4 0|^f o 
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i40 



m m m 


^b^fCj:^^-^ (96) 










0. 0 


0. 0 




0. 0 


0. 0 




0. 0 


0. 0 




0. 74 


4. 0 



— ^"sir^M^^^^^^cmi^i^T^Kflr^mw*-^ £ o -c- 

10 ^^3 0 (D^&-e#^^bS*^Bg^ 5 7!;M6^7K^B^^ffiV^T, IT 

-~r?v • ^-y • — h y a ^-/v- • • 7 y F ■ tr^ 

5;yp>?— (Journal of Nutritional Scie 
nee and Vitaminology) J, |37|, 5 2975 
I5 4 4 I ( 1 9 9 1 #0 }-I2«»0 k u^©^fei^?i:t, y V Y 

ftmmmmmtz y m 7 %&»n u ^M^:j3j;i>*i 2^ 

1 2^F^^(O^^Eg«S^S«W^il^^^g^fe'9 6 3. OmgTfe!), 
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HIM 2 Stettin 

5 lirt^o-^ t^^H-^j , ytm%i&ms (19 8 

&)&5m 1 fcfcjl O'CFUtSU TO#Tt3 7°C, 4 B fi^il 
(-) £ u 6. o^ri^m-a^ SHb^S ( + ) tLfc 0 

15 



20 



25 




*4 internum bt»%£ 5 mw^te, mm^tiBfrmm 
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10 0g/kgv!)^l£(J:tfeofe 0 

#o«ru m&m, mmM, ±®mm, HKftftfp^/^^ 
MMmA- 1 

20 ^71^ fc^7}f/V^C 9 (FERM BP-7143)&|| 

if if 3: 8. 8 |fi/m U a F i^/V 2 6 . 7^ 

25 tt/m 1 £ ^tf^ilSm&j 1 LtrleUKLfco 
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5 £ o \zmt*A'*sZ ASranx., pH6. OHIIU 9 5°Ci^2 

o ^-m-hm^xmit^n #v^*&3 5 o c^7^*pl, r atrial 

5 5ml©S)^t*5.J:5rti, P H6. O x fi!3 5t;tM8^ 

tFoH wm-trr-lt-M-^-^— M-b-^ p iH§- 

10 #fco 

4%, 1%, itiS6 2. 1%, *5j;^©iO 

^^te^^b, u-!***, s*afc&au ^ 

WJA-2 

20 5 \Z.&ktiLf3*'*sV A£ARX.> pH6. OiC^Sb, mt-a-T^^ 

ASH. 2 S J: 5 i^iPxix 9 sttl o^F B m^S$^^ 

-C 1 2 0°C^2 Oftm*~ V — JEM 3 5°C(3:^bXD 

-^3>?tlM£:«*&©?» 1 0 . 2 5ml 0|i|^t^5J; 9 
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fc&Ufc, PH6. 0, fig3 5°Ct4 8^riRf&§*fco ^©Sf&S 

ISWot, *&tt&-CJfcfeU HlfcitJtOHl^tySftft} 
IB I- J: ^llLTilL, 5(uIiLTlg6 0%©MfflI^f^ 

*ftr±, m^mmt- <0 , ^V3-7 0. 9% % ^ y-^ ^ ! , 

&ig«iTL, -fl-ScI*, MBfc&Mk n B p«^^^iJ N MlTkB&itjSRI, 
SIS if 4S£^« K WfU icffj lifts, 
HiS#!)A- 3 

^a^Cll (FERM BP-7 14 4) £ 

UFJg|2ft;jiL, *mW(Da-J y-^jv y t//^/^|j4^ 
@l *^ 9 - 0^/ml ^ a -^yv;HW«ii^3 0. 2^ 

%*DX., 85M9 Ot-eU2 0^BgKiiS$*, ftVNTl 2 0 °C \Z. 2 
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X, pH6. 0, ^3 5°C-C4 8«pnORJS§*feo * ©5^**9 
5W3 0»ofe|, P H5. 0, atfCSO-CJUPttbfcll, a 

JR^^J 9 0 %"C#fc 0 

^5y^tt, ^/v=>-:*3 8. 4%, 8. 

15 1%, *ott©»K*3. 5%Hr*L-t*5<9> fittfcU-*. 



20 mw\A-4 

r^i^O. 1%JH*:> PH6. 5!JlilU f 

9 5ttl 5#|HRJSS*, &V>T'l 20^20^-1^^- 
25 :/ L> 5im3 5t(^LrDED4©t«^#, -^* 4 
0»JA- 3 (D^m-enfra-J y^/VhWV^^II^i*^ «- 



WO 02/10361 

PCT/JP01/06412 



10 
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9 0. 2 5ml ©**fcfc* J^fca,^ St^nv;H f >^ h 

) WMl^^H0»^i5m, P H6. 0, 
IB|35tM 8«f|«K*S* fco 9 5fC3 O^Wfto 

fell* P H5. 0 N ^SOtl^ilLfcf, a-^a^—tfai 

(ftA4 rh7^^ 3 ^f L rr-ryj , 

fC#6> ftttfcfcoT, SHtJftTjftftU Ha*JJ:Oto 

Hi^y^iic^ ftttTMU XKlil LTIS 6 0 o /o 

7%, 3 . l%«tLT*5, S*® tt 

Bjtau » *6Kuhau jc**^ fiatjH^^i **** 



20 



MMMA— 5 
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Lt 5 v / v r*U-6 0°C<DU7k*S V 



o. 1 3 -eau-ta-niu 



5 9 8 %<7>#tfeEg^Sr-^^l-*t^fco 



5 75S6-gr*»*W2%SriW^T»^U, ^W^*H4 5 %<Z>t 



^Jf^ £r#/c 0 ^-7^=^ s> F^r 



lT^lTO-7-X7l7^->9-l-5-0-lr-g^ 



c m 



10 &mzm?fr®mm&m = ^T±i^&®}**ffi^ 



3 



15 



5 7b m 6 -^7k^ B B B ^*^#^ 0 



20 



«\ S*3fcft»U m^3fcS:^J. ft«*A*U **6&Jk*k * 



HifcfllA- 6 
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»H»Mfo3fc*jfe*tt6 o%-c#fc 0 *mn;m®\z, MMM^frVm 

W«fcT»» LTUHKH* 5 75 IE 6 ***S*»*&#fc 0 

^^y-^ n a p»#, mflc&aau mt&ikskMs &K&&m, m^m± 
mmm^Y) 9 8%«±©jssttA«tttiH»5 7&M6-&*si§ l ft 

«\ £*i*&*k A&ftAftu AftafcAflU »*6&jk»U K 

25 mmizmm-v%z 0 
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HWllA- 8 

rrf-t * M i. ow/v%, yy8-*y9^o- iw/v 
% , y ^ M) !>A • 1 27(ct0. 0 6 w / v % , iiSt^^ ^ V 

5 ^^-7 7K^O. 0 5 w/ v % N &l^7M>b&3$^it*te£> ^* 3 
0LO77-^^-l^2 0LAtbt, 12 1°C > 2 0«lU 

A 7 ^ ^-pt^^r7F"X-C _ l _ l — tmtM B-P— 7-1- 4-4-)-e**-*- 

iSlv/v%^ISU Sl2 7t, P H6. 0 75S7. 0 O 
10 O n 7 2«FHi«*tf««U. ^fUSfelZl'C, 2 0#IH*n 
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MMMa- 9 

^/V* ^^^N7 5 (FERM BP- 7 5 9 1 ) ^ 

i&mm%6. oift/ m ii a - / fy V ; H ^ ll| ^ 20 _ 0 
mti/m i t^^mmmmmms oomi srHnxufeo tn^^ 

t*»*ift« 3 0 96o*»?Li:U UfcSi*^no. 1% 

10 *J*, pH6. 5ICHL, a-T^7-if (j&Ag r^-T5^ 
6 0LJ, y^thftl) Sr»|&^7^^fet) 0. 3 95ttl 
5 4>nR*S*, &V>T?1 2 0°C{£2 O^flB;*— WiZ 

15 fi»||2:^t>l||Xft«|fti|fti V) 0. 4ml (D 

OA^3itl:*5±?|:»^ P H5. 5,M5 1tTJ4 8 
^©S^tlr9 5°CT3 O^TOofci, pH5. 

25 «9 5tJfc»»U3 0^|||«ofc^ ML, LT#&*l3* 



20 
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s-%— 

5 o 

15 mMMi o 

7- a ^ ^ — 7° t3t"*/K7Al 9 ( F E R M B P — 7 5 
9 0) ^Iil4©*Stf Ct, 77-^^-T?4 8«fl*#L 
fc 0 i&*m> S FJKSrfflV^T^®*iSb, $J 1 8 L <7>#*tttt £ 
U Hfc, ^<D?g«UF«#lL., **«©o-^y^h^ 

#§£2 3. Olfi/m 1 i: S:-&l>*«#***5l 1 L SrHIJlX Lfc„ 

5 U rtU-itSo. l%t45J: 

p II^H^^V!) A^T^X-s pH6. OCBSL, itbtC a -T 5 7 
25 ^tfO. 2%t^5J:5ldD^> 9 5lCt?l 0^S^§^ 



10 
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H6. 0, £l4 0tf4 8i»$^ o 9 5 

t^oT, ISttRlfKfeL, HS^«tr/OHa!>f ^-^Jftarj^lcj; 5« 
i^LTlt^L, lilfiLttS 7 0 %© St fltEfiF 7 s^SrH 

@ ^ fc v) umm 9 o % -e# tz. 0 

@7»^fc «9 , ^>n^-^2. 50/0, ^y^/n.-^e. 



15 mMMB-i -frtim 

ttjR^ ^b°p^ raG^^-fj) 0. 01 mmUs &£t$l-t* 
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mm 5 5 %mm&Wi i o o mA&izmi&MA - 2 <D^mxntz.n^ 

^i^^f^Jf fe^^fnL, STSli^oT^U J3.B<lr#fc„ 

10 So 

20 
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5 mm*mm, mmiesm f%m*v =rj ) somsp&tki, i 50 i 

U 6 5tt3 0^«IU 4 OTCfclifripfc, ifrLfc, 

15 h-frl OM&U, I^^^yiO. 65fifig|5, y 

f=*gfeO. lfiM, 2-O-a -^l/=r^/u-L-T^=^f^S^ 

o. 2fiasiK ^ = ^sfey-^o. ins, ^7^o. 5H$ 

25 $3 ~7s$ — Y V 
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4 0 111 *3 £t*fe£l li^^^^l-i^t, ^P2 8 0li«f 

10 HJtE#]B-8 =3-a=iU— h 

XUJr^.-^ F40 MSB, %%j>r^Z-l omfig&^J^Hife 2 
4 tf> * C X # fc St Eg % 1 "a 7X &f & 5 0 fiSgB £ ?S# U T V 7 

& t) ±tf1t a £ ©Win WyfyO . 5 fiigpSr^U Lt^^t^t £ 

*fc„ ^tL^M^^ b-c^igb, mp R p^#fc 0 *p°p«> »»tt#fc<, 
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5 ^tMB- 1 0 foA/ 
15 ^iiS#i|B - 1 1 

/h*»ioo«*», ^-^f2it^ ftttsHtt, Ht«A 
- 1 ©^&T#fe«^E«F-^^5|5 1 Sa$|S*3 «fc KO. l 

fi*W<Sr* ^Si-tot, TkTife, f»«3r 2 6 'fc-e 2 B#fl,13gg£ 

^Ji^|B-l 2 aJ, 

Rt> fcrt l , oo oiigp^tSi 5S**P*3 J:v«SK^ 1)^3 

25 tf«, Ml OOMflgB, flltt*y ^311^ 
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25 



WO 02/10361 




PCT/JPOl/06412 



148 



^Xco#i9 AM^Sci 0 0 75311 0, 0 0 

10 0^^LT*lJffi1-tLtf£<, AMft MUHUfty, 

15 fta*y^T!Jyi/ptyi,5lij|i, **«A- 8 jfeT# 
Sr^feKl^o TflD&igtfU rtitL-M2iig|J % i, 3-^^- 

25 ^IWB- 1 7 
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5 



10 



15 



20 



Wf&* 2 0 0 fiSSP, 2 7 0 ftfttt, MM 2 0 9 ft**. 

2 5^^foiSStt7a-^'^t«^ t-v^ui! 



HJSfll B - 1 9 MM 
■ 8 0mgC||^ilLfe. 
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5 



15 



b-2o m&m 



^3«M^6>ft 6TjfrttttMv , T<||3(jjMaJj||&2 3 0mg|cjfca 



25 SHUiCD^/}^^ 



• PCT/JP01/06412 
*W 

151 

A,^?;^- (1-3) -a-D-^^f7/V/V- (1-6 
) (1-3) -a-D-^A/a tf^ / 

v/v- (l-} amw ww^^^^'^^'^^^'^^-^ 

10 AW {-6) -fl-D-^l??/^- (1-3) -a-D- 
? J isA>- (1-6) -a-D-^V3tf7/^- (1- 

3) -o-D-^=«^5/^- (1-) ^>*it5r#i-^^^29»^ 

Mtt, fc*tiu Ji»flstt, ***** ^ p,J ^" m 

A!*i*&*L *tKB6±«, **** 

*tt*. »*fls*»***^ ****** ffi^^ 



25 
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ft t o i h 

L T a — 1 , 4^n^A^ tt ^ ;l/ ^^ a ^^ 
3. ^f^M^tL-c,,^ 4^^,^^^ 

o 



4 

(i) ffcfll 



a-l, 6^3^mSrfU ^©*«5n**^©»^* 

25 ±CD«fff^^^ci-5 
(2) 
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SDS-mM^^^ 74 ' 0 0 0 7^160, 00 
( 3 ) 

(4) Siiiaft 

P H6. 0, 8 0dHJR*^ |S|4 0»5 5 0t;©lfilrt&5M 

P H6. 0, 6 0^Wt, l^MCaW. « 4 5 755 5 
10 5°C<Df£iai*!i-5Sl^S£:*1~5o 

pH8. 4, eo^FMt, eoncfcsaaft&tf-i-s- 

pH8. 4, 6 0^FMtlmMCa 2 W, 6 5 "C (31 S 51 ft 

(5) SilpH 

15 3 5°C, 6 0»IWRIST?, PH»6. 0 8 . 4 0«lrt&5l 

(6) fiS^^tt 

P H6. 0. 6 0«»t^^ SKI 4 St^TS:***** 

20 P H6. 0, 6 0#m**-r6**-^ lmMCa 2+ ^T. ^5 
pH8. 0, 6 0»Htattt%^5m«S« 

P H8. 0, 6 0^»t5W> lmMCa 2+ #^T. 

25 O'CKTI^^^^^ 5 - 1 
(7) pH^lt 
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10 



4°C, 2 4^ tH#t% pH®4. 5M10. 0 

5- E«»fc*(t SEWl4 E»«5»57, SS*l#*i l 
*M 1 4 % « i» Jtf ! 8 fc ^ T , , fe3BtfjLS i ^ 

20 ««^& 0 

io. ^^^^ (B a c 

illus globisporus) C 9 (PERM BP-71 
43K/ ^ ^^MB.cillu, globi 
sporus) C 1 1 (FERM BP-71 44) , * + y 

****** (Bacill us g 1 ob i sporus) N75 
(FERM BP- 7 5 9 1 ) , *fctt**LfeO*»* T * s 



15 



25 
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(Ar t h r o b a c t e r g 1 o b i f o r m i s ) A 
1 9 (PERM BP- 7 5 9 0) , * fctt*©«i*trefc 

5 mm* 9 mm<v a-^y-^^h ^^=i»ft**»#©M**. 
Mi^i^f^ « - 3 wr* $ * « - * * 

l 3 . |**^«EHm 1 2JSIB«<^a = f/HB^Rf&teRl^ 

D -^ 3 ^, D-^VP^, L-*^n-^, D-#9*b~ 
^ D _^^ h _^ D-^W-** D-77^^> D-7 

20 i 2lBittf> a —VlV-o. i//Vifc&]?.J&J5&o 
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16. #l5D*iO^»5tHT B -l ( i*** ****** 

^SrK© a - >f y ^ h ^ = & *ft 

15 -6) -a-D-^.^;^_ (l _ g) _ a _ D _^ =t . 

17. #»5E**©H*«5Si LTa _ lf ^^a^jfrfrfc* 

18. #»5c**©||f**5S* LTa-l, 4^s^|frfrfc:fr 
25 « 1 «75M^ 7*©VNT;h,*fciB*(D 0 y ^ h 
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<D a - A VTA* 



(-6) - 



a 



D 



) - a - D - ^ =» 7 7 fA— ( 1 



-»6) - a -D-^/V^ k°7 / Wt'- (1-3) - a -D-^=t» 



f^/v'/V- (1 



3) (l->6) - 



-D-^ 3 ^ 7^ V /V — (1 



3) - a -D-^3^7;V;V 



- (1-*} ©«it*:*r-f-5«ttlS*£* ^fcttrfr&^tr* 



1 9 



a 



(1 — 6) - 



a 



( 1 — 3 ) — a — D — ^ ^^77 i/fr- 
; */A>- (1 — 3) -a-D-i^/V 



20 



25 



3t"7/ VA"" ( 1 — ) 

fill 8*©V>-f^^ia«©8ll^0*f^ ^fc^r^^r-atf^Ko 
20. f->f^P {-6) Wl— (1-3) 

-a-D-^>^7/WV- (1-6) -a-D-^=^9/2/ 
/V- (1-3) - a -D-^^77WV- (1-} tf>m5ir£*-r 

2 1. ttAtf. *>f*« (-6) -a-D-^t"7/^- ( 
- 0 -D-^3 t°7/V/V- (1-6) -a-D-^/Vn 



15 



20 



25 
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(1-3) -a-D-^^y;^. ^ 
***t-5*ttia|t5 755 6^ttA, 6 } a _ D _ 

6) (1-3) -a-D-^atf? 

5 (i-} ©WafeWt-SJIRIHIH^***, *5J:V^^ 

c (-6) -a-D-^l^fy/vVV- (1-3) - a - D - ^A- 
3t '^^- (1-6) -«-D-^3lf9>/^- (1-3) 
-a-D-r/l^^^/WU- (!_} 0#i4tt51«B*j||* 

**£ e, « wrn § i « 4 te tt 2 j. T fc 5 j. t ^ ^ ^ fi w ^ ^ 

^fc5^Wi: t 5i^ ffl | 20S4fc(3i2 IMS*© 

23. *ttffl*&Stf«*#, f-^n { -> 6) - « - D _ ^ 
^-* 3 ) -a-D-^n^;^- (i^ 6 ) _ 

- (l-} ^«3i^^ri-5^^0^i t ^>^-7, -^^h- 

#U iO*»5E*«^©tl**S:i Lta-l, 4 
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t-e) (1-3 

5 ) -a-D-^>^"7y^- (1-6) -a-D-^^t^/ 
vVV- (1-3) (1-»J ^fit^tSrW 
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SEQUENCE LISTING 

<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 

<120> a — Isomaltosylgluco— saccharide— forming enzyme, its preparation and 
uses 

<130> W0854 
<150> 233, 364/00 

<~151>-2O0O--8-i 

<150> 234, 937/00 
<151> 2000-8-2 

<160> 19 

<210> 1 
<211> 9 
<212> PRT 

<213> Bacillus globisporus 
<400> 1 

Tyr Val Ser Ser Leu Gly Asn Leu He 
1 5 
<210> 2 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 2 

He Asp Gly Val Tyr His Ala Pro Asn Gly 
1 5 10 

<210> 3 
<211> 10 
<212> PRT 
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<213> Bacillus globisporus 

<400> 3 

He Asp Gly Val Tyr His Ala Pro Tyr Gly 
1 5 10 

<210> 4 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 



<400> 4 

He Asp Gly Val Tyr His Ala Pro 
1 5 

<210> 5 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 5 

Asp Ala Ser Ala Asn Val Thr Thr 
1 5 

<210> 6 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 6 

Trp Ser Leu Gly Phe Met Asn Phe 
1 5 

<210> 7 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
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<400> 7 

Asn Tyr Thr Asp Ala Trp Met Phe 
1 5 

<210> 8 

<211> 8 

<212> PRT 

<213> Bacillus globisporus 

X4a0>_._8 

Gly Asn Glu Met Arg Asn Gin Tyr 
1 5 

<210> 9 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 9 

He Thr Thr Trp Pro lie Glu Ser 
1 5 

<210> 10 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 10 

Trp Ala Phe Gly Leu Trp Met Ser 
1 5 

<210> 11 
<211> 9 



<212> PRT 

<213> Bacillus globisporus 
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<400> 11 

His Val Ser Ala Leu Gly Asn Leu Leu 
1 5 

<210> 12 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 



<400> 12 

Asp Phe Ser Asn Asn Pro Thr Val 
1 5 

<210> 13 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 13 

Tyr Thr Val Asn Ala Pro Ala Ala 
1 5 

<210> 14 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 14 

Tyr Glu Ala Glu Ser Ala Glu Leu 
1 5 

<210> 15 
<211> 6 
<212> PRT 

<213> Bacillus globisporus 
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<400> 15 

Asn Trp Trp Met Ser Lys 
1 5 

<210> 16 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 

~<400>-16 

Thr Asp Gly Gly Glu Met Val Trp 
1 5 

<210> 17 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 17 

Asn He Tyr Leu Pro Gin Gly Asp 
1 5 

<210> 18 
<211> 13 
<212> PRT 

<213> Arthrobacter globiformis 
<400> 18 

Ala Pro Leu Gly Val Gin Arg Ala Gin Phe Gin Ser Gly 
15 10 

<210> 19 
<211> 10 
<212> PRT 

<213> Arthrobacter ramosus 
<400> 19 
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Asp Thr Leu Ser Gly Val Phe His Gly Pro 
1 5 10 
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